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NOVELTY - The carbon nano tubes (35) are grown from a base material 
surface (30) by heating to 400-800 deg. C which contains a dispersion 
of ultra-fine catalyst particles (33) . The catalyst contains a metal 
chosen from iron, cobalt or nickel, and a metal chosen from copper, 
silver, gold or chromium. DETAILED DESCRIPTION - The carbon nano tubes 
are grown from a base material surface, by thermolytic decomposition of 
a raw material gas, by heating the base material to 400-800 deg . C. The 
base material contains and dispersion ultra-fine catalyst particles 
which contain a metal chosen from Fe, Co or Ni and a metal chosen from 
Cu, Ag, Au or Cr. The raw material gas contains ethylene, acetylene, 
carbon monoxide or their mixture. An INDEPENDENT CLAIM is also included 
for the carbon nano tubes obtained. 

USE - As electron source, hydrogen storage material etc in 
electronic devices micro machinery etc. 

ADVANTAGE - Carbon nano tubes of good quality can be obtained and 
the obtained nano tubes are capable of controlling the amount of 
electricity that flows. Carbon nano tubes with. ends joined to an 
electrode can be grown. Carbon tubes are grown uniformly, along a 
definite direction. The tubes can be grown from arbitrary positions of 
ths substrate. DESCRIPTION OF DRAWING (S) - The figure shows the drawing 
of the steps involved in the growth of the carbon nano tube. (30) Base 
Material; ; (33) Ultra-fine catalyst particles; ; (35) Carbon nano 
tube . 
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40 «!BLfcillflHW2 2«|fcW. ;<^MR««Ui 

tz *) . *(CfSMa?-iJ*»C**C uR+fcF eK o*i 

[0053] JJcfcH4 fc^-f J: 3 «rRjaaH*rC*-# 

*H4(COV^TSmt&. 04 + 4 1{±KE§H"CJ> 
9, 4 2(±*«s. 4 3ii#^H?RlRiKT'ft i 9a**;uy 

50 't4SJ:3iatS*lT^4;fc*<iff"4UX 4 5l±*# 
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*). ?-#ft-j-xyT*?a-?v-#yT'^b®mh 

TV*. 4 7JaHRartWB<OtWM»?^7-C*0^ 4 8 
l2T'J±t«frlT*>&A { > £OltlS3ll*l«>E 

0 s c c m«AL. 4 50\6**£ 1 0 s c c mSIA 

u i o o.b/tx^wcLt, *jm*9 

ynzX 7 0 o<c'&l/C6 0#IHKft3-fr*. 
[0054] IWJ: 5CUCf§fc;ft.fc<><0£H2 c ) IZ 

iMIfcffU ft$H*l OnnHftlOjumfc**. £ 

v > 6 ©TtHHfllt ft*? STMKc fc'<7>&$t ^4 W "W 
^4 9vvisy0)fflm^&m%mt:Wzm^h& 
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[0056]g||fi|l. 30 
*, 03<OTa-bXiS-ifiB|^&fcy>OfS«ffltffliakia4 
[00 5 7] B4*4 1 0. 4 2tt£ 

TAfcttRSftT^S. 4 7te£*»JBc9#*M87y 
TTfc 0 . 4 Stitfttytttttft* J: < ftWMWHR^fa) 

[00 5 8] i-ra-jKWVf-a-^fcjfcfKf*** 

[00591 |ffl<c£^fc:«&*fl*hrt . »tt t L 
TaWUrTrr-f-WHR. S i *XA-»KfrJfli\ 50 
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RFXA- y ^ y y^cj: >) C o S- 1 0 0 n mfifcKL 
fc. ^>N"y^'Jy^fNiRFtg^400W. Ar = 5 
m T o r r %ffl&T& 3> . ftfefrlt Lfc«ffi 

;^^^TSI>'\ CuiCo, CrtFe^.AgiN 
i, AufcCofcNi*«amfcm*ft*-CflBtX 

nmjSJSLfc. ,T<Oi:§A (Cu, Cr. Ag, A 
u) : B ( Fe , Co, Ni) <0Jtti5 : 18KfcU 
fc. i«a*SrH4fc*LfcRjaaWBaiL"C*«4 

--)V-tS>b. £*0*StelittfflBMBtl 0 nrn^F 
e, Co. N i COftMSEjSMi^S 3* { C u , Cr, A 

g , a u nnmift-zftfos 4 o 
[0060] atioWBBHKtt^^^rftasft^H t 

0 s c cm*ALTK£S^aE2>£5 0 O'tt** 

cue. *urjw«9>^*^tr»*a*fc4o 

0~80 0Ktt:Lfc. SS&WBfcLfcft. 4 4*»fc.X* 
y. xfuy. r-fef-i^y, -KflOK*. <y*rywJI 
»XT^*» 1 0 s c c mSALTRJfi^Kl*IOE7)£ 1 
0O0A-x#/K3LT2O#fSJ«J*U>:. * LT**MS 

[006 1 ]JR9ELfc3Sti«03Effi£FE-SEM (Fi 
eld Emission-Scanning ElectronMicroscope: d¥ffiCHi 
££SC?IMIt) fcTWKtfckC*. wm^S* 

ytyf A -/tfMLTi^. tf-tfy-JV-T-a-T' 
JiflW^^ttHBBWft^*** ifflBBt n m-ISt 1 

TV*. iztZL* 9 vi^V-xijx<n^\z\tij-ifsV 
•fS?x-7<?)&mt'J'*j: fritz . ttz<y*£ytfv- 

*yi-;i-x-7 , (ntfi%8tm&it-mffim. 7-fef- 
i/y s xf-uy. ^y-tfy, ^t^yojia^<'5:o^. 
4/cS i 7x;n-SIS TiilWJBBfitttTfc C ulc#lk3 

[ 0 0 6 2 ] #Wtfc#-#>'-^**-:W<4** 
-ftilO-'Torr CSMl UfettMltKS(C]E«><E 

&m%.tti. z<o&m%8smtt*r-xy-)-s+j.-7' 
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XCDmzymWm 1000 (Oe) moLtlbZ 

S J ?ft{fiM* < 10%(6i±L/t!. ziMA^-tfy-rs 
J-jL-riZti&ZtlXU&F e , Co. Ni%£attk 

$m-hz.tM&ztik. io 

[0063] £HB2 
b) JiflHStffiBSH-CfcS. 

[ 0 0 G 4 J SSJIffl 1 2: RtttCR F R«frX/< v f>)y? 
Wz «fc 0 i"fC o/C ii ftftjRM 9^X9 Srfflv »T 
■«*50±(cKW2 0 0rimkiaLfc. i<0fc*-tf)X^ 
•y^U V^fNiRF^400W. Ar = 5mTor 
r »HmT*> 0 , C o : C u OfiKftltii 1 : 4 fflTCA 20 

r>fc. c^wc^H4c^tJts«aafcaHtT 1 o 

•'Tor r^)*2+"C4 5 0*CT2 0#fSI7--A'-f £ 
fc . frfWB+OC o jWffffi LT&g&~Hc 1 0 n m<0C 

*. i1T4 5*»fejJc*^t20sccinllAtTRB 
BHrtoEAfc 5 0 o^xXr/Wc Uc. * Lt iWm? 
V7ijfiiff l/C»«MK:6 0 OKJfcLfc. 
Lfctt» Mt7*f V^i 1 0X*T««LfcI^(( 30 
ft/fx* 2 0 s c c m«X ft RffiB»l*I<0£Efit 1 0 

>c?)fctij) t mAfre>Blz8itil£mWlt.:. ZIX 

m&yyyzm'ix. tfxm&zmitztmwim. 
zm&izixfr^mtZtttpizm&Lfz. zlx* 
9)V-?x?xi]*- Ltz&z^-v 9 vyrmizj; 0 C o 
nms 1 . 5 2*®mi oo nmtitmMttz. z.em 

/l-$>i'J1-±.-75 4to9ci&>*Mti\Mtm5 2fc 
[0 0 6 5] &&hfc&flro£B£FE-SEM£'Og| 40 

mit:tz*>;m5<i. b) (ciH-.ksiifflMfrHHfc 

JS5 3*>6;&-4fW-yf\x-75 4tfV-X#X<tfll 
tllZ®^XAfrt>B<DljmZf$.&LXt5 r ). m&5 1. 
5 2Sti^-^^/^A-yxli^T#T^^. 
#>^y f-i-7*5 4<0iIg{iS[n mHft 1 0 nmT* 

[0066] #6fife*-!K>"*-y f-a.-yr^W X« 
flri£Mi?-£fca6« XKO««5 1 , 5 2C£IKLfcffc 
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XrVi/X iBtiXXZ S t-VnM XT'* S i t ATOSfl 

[0067]gS6M3. 

[0068] t-fm^e0X'f>lS i-7X/\-£7* h 
■5-<?)±tcC o«&6 1 *xrc«y * U U y^ffifcj: 9 1 0 

o n mmmx-iitm i tz . * LT^co-gjti^gtfii^ 
ttis/h* y y >f ^ tirf«iitfMi6 1 ifcrait. c o 

2:Cuift«JiflftffifcJ:')«W«l»U t«ft*'J7^ 

<0Jt(±*«J 1 : 4T*$>o/i. ^mfiMc^B4C^LX:Sje 
^S^ISIL-C ]0-'Tor rffSM&ftrQA 5 O-Ct'2 

mzmziirzmmwz. mzinM®mm* 

t-f 4 SfrbiMMfXi 2 0 s c cm*ALTKJ688 
rt«£E^]|: 5 0 O^tX^AirUfc. -eLT^I-tSl^yr 
Sr^TLTS«qflJK5r7 0 0 , C{zL^. iBJfcWefetfc 
fft, X^y#X£2 0 s c cm«ALTRffi^grt<7) 
E^3$- 1 0 0 0 AVMr/H;: fC 2 OftflBfiUtU:. *L 

[0069] F E - S E MK-Ca 

B6c) (i^TJidtiBfiMS^f^fta*' 
6 2^BBOi5t«SMi J F6 3s6»i»3&-sK^y-fA-7' 

jMfcfitTijy , ^-^y+y^-a-y^iasfiScnm 

HRlOnm-Cibo/i. 

[0070] '&t>tltziti~-#ylr S X& 

9f+ft. -?"OfSlgS6 1 tiiSftUfc. STM, AFMfF 
ffiO^*, *-jJfy^yf-jL-rTipfc:J:4fi#4B 
fcfcfc . i ^ S T M-C(i«8S LfcRO H y -f yffl 
jSsbHIBiSfiX:. iWi*-4fy^yf-a-y*«6MR 

®%£ti?mmm2tix^&®%t%£htiz>. 
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[#H*aMH ja±awLfc*-jKw-yf-a-y«R 
[0072] i ) «SfcttswwteaJ:"*-#>'-*-y 
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[00733 2) 0W(C X 9«a*WW»C* 

[0074] 3)frdtL< ttWM t *ttfc»&S*l'C 

Hia-sKy-fV 

[ o o 7 5 ] 4 ) awfatfasew*-**-**'-*" 

[0076] 5 ) Sffi«€6Scr){4StiES*-#>'^/ 
[HI 1 #-#>«S<Oftii£^tm0T\ a) \m 

[02 ] affljfr-sKyfry-fa-TT'W x^Sitro 
4:>lfcKWtifcfttf>lBS»iSiSrr> a ) li*fr.kfcli 
atS^IMR (7--/Mju) 'fciSRUifcC*. b) u 

[03 ] $tt0!l toll— a.-??** *<^SS 

[04 3 a-7^*JHMO««HT* 
4. 

[05 3 fl|M^-<f>t/^A-7'T>'W^flfB)c5rftt 
UtMRrffl»C*4. 

[06 3 T i pS^-Hfy+yf-A-T'-r^^^oKe 
fc*fflRfcJ*WU:k£*, b ) tt*o±tf>-SK«a 
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